Objective. Clinical interventions that lengthen life after HIV infection and significantly reduce transmission could have greater impact if more HIV-diagnosed people received HIV care . We tested a surveillance-based approach to investigating reasons for delayed entry to care .
Clinical interventions that are capable of improving the quality and length of life after human immunodeficiency virus (HIV) infection and significantly reducing transmission [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] have limited population-level impact because many HIV-diagnosed people cannot or do not access HIV medical care. Marks et al. estimated that 72% of people newly diagnosed with HIV in the United States had received medical care for their HIV infection within four months of diagnosis. 17 Studies have shown that many of those not entering care soon after diagnosis continue to delay care entry; [18] [19] [20] evidence suggests that antiretroviral therapy may not restore health as fully when initiated late. [21] [22] [23] [24] As the capacity of HIV surveillance to monitor care use has increased, some health departments have begun to use HIV surveillance as both a source of feedback to public health workers and health-care providers on rates of linkage to and retention in care and a bridge among health departments, patients, and medical care providers to facilitate case management. 25, 26 We summarize findings from the Never in Care Pilot Project, which tested the use of case surveillance data to prompt investigation of the system-level barriers and human factors affecting entry to care.
METHODS
In 2005, the Centers for Disease Control and Prevention (CDC) funded Indiana, New Jersey, New York City, Philadelphia (Pennsylvania), and Washington State to conduct the Never in Care Pilot. State laws in these jurisdictions mandated reporting of either all CD41 lymphocyte (CD4) or all viral load (VL) values. Health departments sampled people diagnosed from December 2006 to December 2009 and reported to the enhanced HIV/Acquired Immunodeficiency Syndrome Reporting Systems (eHARS) in these project areas. Eligible adults were diagnosed 90 days previously and had no reported CD4 or VL tests, with the exception of tests in the same month and year as the HIV diagnosis, unless followed by additional CD4 or VL tests. (A test during this period may have been ordered along with confirmatory testing and before referral to care. 27 ) The investigators have described the sampling methods in greater detail in a previously published report. 28 Staff investigated the eligibility of sampled people by searching CD4 and VL reports for any evidence of care entry after selection and checking diagnosis dates against available records. Routine matching of surveillance data with vital statistics data, and ongoing interstate efforts to de-duplicate reported HIV cases, 29 identified deaths and migration out of the project area, respectively, among sampled people. Those not excluded as ineligible as a result of these efforts were contacted by mail, phone, and home visit-in that order, if possible-depending on the availability of contact information. Contact information was obtained from the surveillance record when available, from diagnostic service providers, or by other means available to the health departments for case investigation, if necessary. Contact attempts continued until six months from the initial contact, after which the case was closed and the person was considered unable to be located.
Interviewers screened potential respondents to confirm eligibility when contact was made. Those determined to be ineligible and who had not yet entered care received referrals to medical services. All those who remained were invited to participate in the interview and fingerstick blood draw. Consenting participants had whole blood collected (250 microliters [μL]) using the Microtainer ® tube microcollection device (Becton, Dickinson and Co., Franklin Lakes, New Jersey). The CD4 count in whole blood was measured by immunophenotyping with the FACSCalibur TM flow cytometer (BD Biosciences, San Jose, California) using the BD Multitest TM CD3/CD8/CD45/CD4 kit (BD Biosciences). HIV plasma VL was measured when a sufficient blood volume was collected using the COBAS ® AMPLICOR HIV-1 Monitor Test, v1.5 (Roche Molecular Systems Inc., Pleasanton, California).
Incoming reports of surveillance of CD4 and VL tests were prospectively monitored via eHARS through August 31, 2010, to determine if respondents had entered care after they were interviewed. A CD4 or VL test reported to surveillance after the interview was treated in this analysis as the first CD4 count or first VL measurement for (1) people from whom blood was not collected at the interview and (2) those whose blood collected at the interview could not be tested because of insufficient volume or clotting.
Participants were offered an incentive for their participation. All people contacted were encouraged to seek HIV medical care and given information about the benefits of care (a brochure produced by CDC) as well as referrals (i.e., contact information for medical care and other service providers in their area).
Variables
The following information was collected from consenting adults through a 30-minute structured interview: demographic characteristics, barriers to and facilitators of HIV medical care, and general health. We used reported income and number of dependents to determine the percentage of respondents who fell below 300% of the federal poverty level (FPL), a common eligibility criterion for publicly funded care, according to standardized methods. 30 We grouped individual reasons for not entering care into the following categories: financial/insurance, knowledge/information (e.g., believing that there is no need for care if one feels good), psychological (e.g., not wanting to think about HIV status), service organization (e.g., inconvenient clinic location or hours), and other (too sick to initiate care, fully occupied with other responsibilities such as child care, homeless, or no transportation).
Analyses
We analyzed data using SAS ® version 9.2. 31 We examined frequencies and percentages of responses through univariate and bivariate analyses with Chi-square tests to assess differences in proportions.
RESULTS
In the five project areas combined, 19,516 adults were diagnosed with HIV infection from December 2006 to December 2009 and reported to eHARS by February 28, 2010. Of these 19,516 adults, 11,156 (57%) had CD4 or VL evidence of care entry and 8,360 (43%) had no evidence of care entry through the month they were eligible for selection. Of the latter, 4,885 were sampled. Of those sampled, 219 were excluded as ineligible after record review because of a diagnosis date that was outside of the eligible date range, leaving 4,666 adults eligible for field investigation. Of those considered eligible for investigation, 2,299 (49%) adults were determined to be ineligible before contact was made. The Figure summarizes the results of the field investigation. Of 132 people interviewed, 105 (80%) provided a blood specimen, a CD4 count was available for 96 respondents (73%), and a VL was available for 90 respondents (68%) (data not shown).
We found significant differences in characteristics between people who were interviewed and those who were not interviewed (i.e., not contacted or refused the interview), as well as between people who were interviewed and people who had evidence of care entry. As shown in Table 1 , information available in eHARS indicated that the majority of respondents were non-Hispanic black (63%), male (75%), younger than 30 years of age (46%), born in the U.S. (82%), and interviewed in Indiana (51%). Table 2 presents additional characteristics of the respondents. At the time of the interview, 46% were .6 months from their HIV diagnosis. The majority of respondents (60%) had #high school education, and most (95%) had incomes of 300% FPL. Blood collected at interview was tested for CD4 for 69 respondents and for VL for 61 respondents; first CD4 and/ or VL was available from subsequent monitoring of reports to surveillance for an additional 27 respondents (CD4) and an additional 16 respondents (VL). Of 96 respondents for whom CD4 count was available either through the Never in Care Pilot or a later report to surveillance, 47% had counts of 350 cells/cubic millimeter (mm 3 ) and 20% had counts of 200 cells/ mm 3 ; 44% of the 77 people with VL results had a VL of .100,000 copies/milliliter (mL). Table 3 describes respondents' health and relationship with the health-care system. Twenty-six percent said they felt depressed all or most of the time in the past four weeks, 15% had never received health care for any reason, 71% either had no health insurance or had a gap in health insurance in the past three months, and 38% had a medical care visit after their HIV diagnosis that was not HIV-related and did not lead to care entry.
As shown in Table 4 , the five most frequently reported reasons for not entering care were lack of money or health insurance (57%), not wanting to think about being HIV-positive (55%), feeling good/healthy (55%), feeling depressed (45%), and not wanting to disclose HIV-positive status (43%). Of those who cited lack of money or health insurance as a reason for not entering care, 97% met a common eligibility threshold for public HIV care (income 300% FPL) (data not shown). For most respondents, barriers to care were multidimensional-only 14% reported barriers in only a single category.
Reported CD4 and VL tests were monitored for a median of 17 months (range 1-29 months). Overall, 43 participants (33%) entered care during this period (as evidenced by a CD4 or VL test after the interview). Of those who had a CD4 or VL test after the interview, the median time from interview to first reported CD4 or VL test was 97 days. Of 102 (77%) respondents who reported being fairly to very likely to enter HIV care within the next three months, only 17 (17%) actually did. Among factors respondents said would make care entry more likely, the top two were having sufficient money or health insurance to enter care (33%) and feeling sick (31%).
DISCUSSION
The Never in Care Pilot tested a concept for enhanced surveillance to investigate reasons for delayed initiation of HIV medical care. HIV case surveillance records triggered follow-up and voluntary interviews that provided useful leads for improving linkage to care. However, the tested approach was challenging to implement.
Finding and recruiting those who had been diagnosed four to 24 months previously was difficult.
The degree of difficulty encountered was consistent with some other, similar efforts. [32] [33] [34] Unless these challenges can be overcome, the surveillance-based follow-up approach may not be cost-effective. Perhaps both contact and response rates might be increased by preparing those who test HIV-positive to expect follow-up contacts that allow them, if they are willing, to share their experiences for the improvement of services and service access, and also to receive referrals to medical care and other services. Strong emphasis on the benefits of early and ongoing HIV care, even for those who feel healthy, might provide a context for follow-up efforts that would more successfully engage those who have delayed starting care.
Starting the follow-up closer to the time of diagnosis proved more successful than subsequent attempts during the pilot. One reason for the low contact rates among those diagnosed less recently was that contact information obtained at diagnosis was frequently incorrect. A report from San Francisco documented follow-up contact and interviews with 76% of 160 newly diagnosed people. 26 Contact and response rates varied across project areas participating in the Never in Care Pilot, with the highest rates in Indiana, but none as high as reported by San Francisco. Identifying critical factors leading to high contact and response rates in areas having greater success might allow for improved outcomes elsewhere if the conditions underlying success can be replicated.
Despite the challenges, the Never in Care Pilot demonstrated that interviewing those who have not yet linked to care can complement a practice that is gaining momentum: the use of reported CD4 and VL test results as proxy indicators to estimate how many HIV-diagnosed individuals have initiated HIV care. 25 Interviewing those without CD4 or VL evidence of care entry can help to validate these proxy indicators that are increasingly being used to monitor progress toward national linkage-to-care objectives. Such interviews may also provide a more useful description of who is not linked to care and why-information that has implications for improving support for HIV-diagnosed individuals to begin and continue with HIV medical care.
Those who delay entry to care continue to represent a substantial proportion of people recently diagnosed with HIV. 17 The delay is lengthy for many of these people. 35 There is an ongoing need to understand the reasons for delayed care entry to provide for the service needs of this group. The Never in Care Pilot identified lack of money or insurance as the most commonly reported barrier to care. Almost all (97%) of those who said they had not entered care because they lacked money or insurance appeared to be financially eligible for publicly funded care, according to reported income and number of dependents. The fact that those who appeared to qualify for public services perceived lack of money or insurance to be a barrier to care entry suggests that they may not be aware of their eligibility. What is known about why eligible HIV-diagnosed people do not use HIV medical services is evolving. 33, 36 Viral load (copies/mL) (missing 5 55) 10,000 44 Our findings suggest that providing information about public benefits to eligible people may address one possible underlying reason. To date, with two exceptions, 33, 37 studies of barriers to HIV care entry have been retrospective. [38] [39] [40] [41] [42] [43] [44] Never in Care Pilot interviews with people who had not yet entered care at the time of the interview show that barriers to care are multidimensional, and indicate that poverty and mental health problems may be contributing factors, underscoring the importance of supportive services to help with starting and staying in care.
Fragmentation of the health-care system and separate funding streams for prevention and care present challenges to achieving the seamless system advocated in the National HIV/AIDS Strategy to immediately link people to continuous and coordinated quality care when they learn they are infected with HIV. 45, 46 The Never in Care Pilot identified health-care system missed opportunities and disconnects worthy of further investigation as potential leverage points for improving early linkage-to-care rates. A previously published article about the pilot described missed opportunities for linkage to care at HIV diagnosis. 47 Findings presented in this article indicate that non-HIV-related care visits could also provide an opportunity to facilitate entry to HIV care. Almost 40% of the study population received health care after HIV diagnosis, not including urgent care visits; however, they did not start HIV care. An innovative project, the Louisiana Public Health Information Exchange, demonstrates how surveillance data can be used to leverage non-HIV-related care visits in settings with electronic health records. 48 Yet, the majority of those we interviewed did not have any medical care visits, which suggests that waiting for such a visit to occur to start HIV care may lead to later-thanoptimal HIV care entry, and that approaches such as surveillance-based follow-up may also be needed.
The potential value of surveillance-based follow-up is its promise for identifying where and why problems, such as gaps between testing and care, are occurring area-wide. 25 If implemented as a routine part of public health practice, enhanced surveillance involving interviews with people who have not linked to HIV care could catalyze necessary changes in supportive services. As changes are implemented, their impact could be measured by area-wide linkage-to-care rates estimated from case surveillance data. Repeated assessments of what is preventing linkage to care among those who delay care entry, along with information on the extent to which services have changed to meet needs, could provide iterative cycles of feedback that are critical for incremental improvements in linkage to care.
Our findings point to conditions that would increase the efficiency of surveillance-based follow-up. In the Never in Care Pilot, delayed reporting of CD4 and VL tests resulted in misspent effort, leading to the investigation of 405 cases in which a person selected for participation was actually already in care. An expected reduction in reporting delays as health departments complete the transition to electronic reporting of CD4 and VL tests will likely sharpen the focus of future follow-up efforts. In addition to reporting delays, reporting completeness and other data quality issues may affect how well the presence or absence of reported CD4 or VL tests reflects care entry or non-entry. We found that inconsistent reporting of CD4 and VL tests by a laboratory led to selection of people who were already in care; for some people, initial CD4 and VL tests were ordered before referral to care rather than at the first HIV care visit. Identifying these problems strengthened surveillance data or improved understanding of the data, paving the way for more successful follow-up efforts in the future. Finally, if surveillance data are to be useful for follow-up and facilitating linkage to care, the completeness and accuracy of contact information in the case record must also be improved. 
Limitations
This study was subject to several limitations. For one, the Never in Care Pilot was a first attempt at using HIV case surveillance data as a trigger for follow-up interviews about barriers to care in the five participating project areas. We did not assess the continuing benefit to surveillance of investigating the absence of reported CD4 and VL testing in people diagnosed with HIV, nor the potential benefit to linkage-to-care rates of repeated cycles of addressing barriers identified. Additionally, respondents may not be representative of all HIV-diagnosed people who have yet to be linked to HIV medical care. Also, people who did not speak English or Spanish were excluded from participation; their barriers to care may be different from those described in this article. Lastly, the five project areas' unequal success with obtaining interviews was likely the result of multiple factors; the project was not designed to identify the relative contribution of different factors in determining response rates.
CONCLUSIONS
The enhanced surveillance concept tested by the Never in Care Pilot was inefficient because many HIVdiagnosed people who delayed care entry could not be found or refused to be interviewed, and because incompleteness, inconsistency, and delays in reporting CD4 and VL tests led to follow-up of a large number of people who were already receiving HIV medical care. However, using surveillance data to identify people for interviews about barriers to care yielded useful information for improving surveillance, and the interviews provided feedback for improving linkage services. Incremental improvements in surveillance, some underway and some resulting from the pilot, raise expectations of greater efficiency of this approach in the future. The responsibility of public health to facilitate access to life-saving treatment among those inadequately served by the health-care system-and to control the spread of HIV-necessitates enhanced surveillance approaches that identify reasons for delayed care entry and suggest possible solutions.
